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Study Design: Prospective, double-blind, randomized controlled trial.

Purpose: To determine the ability of hyaluronidase to provide longer lasting pain relief and functional improvement in patients with
lumbar radiculopathy.

Overview of Literature: Selective nerve root block (SNRB) is a good treatment option in lumbar radiculopathy. We studied the ef-
fectiveness of hyaluronidase when added to the traditional SNRB regimen.

Methods: A sample size of 126 patients per group was necessary. A sample of 252 patients who underwent an injection procedure
with or without hyaluronidase due to radiculopathy was included in this study. The patients were randomly divided into two groups:
the control (C) group and the hyaluronidase (H) group. After SNRB due to radiculopathy, the visual analog scale (VAS) was compared
at 2, 4,6, 8, and 12 weeks between the two groups, and the Oswestry disability index (ODI) was compared at 12 weeks between the
two groups.

Results: Both groups seemed to have general improvement in VAS, but in C group, the VAS was higher than the H group 2 and 4
weeks after the surgery, and the difference in time-group change between 2 groups was statistically significant (p<0.05). ODI im-
proved in both groups, and the difference in time-group change between 2 groups was not statistically significant (p>0.05).
Conclusions: The rebound pain (the re-occurrence of pain within 2—4 weeks after injection) that occurs within 2—4 weeks after the
injection of the routine regimen can be reduced when hyaluronidase is added to the routine SNRB regimen.
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Introduction treatment of spine pathology, epidurals and selective

nerve root injections of corticosteroid are considered to

Minimally invasive procedures have gained popularity be minimally invasive and are commonly used for di-
due to their potential of providing symptomatic relief agnostic and therapeutic purposes. Selective nerve root
while minimizing side effects and complications. In the block (SNRB) is a procedure used to relieve pain by plac-
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Table 1. The inclusion and exclusion criteria

Inclusion criteria
Radiating pain have pertinent imaging study
Patients who need injection therapy for the pain (VAS>5)

Exclusion criteria

The patients who have other secondary gains—waork compensation, insurance related with car accident
The symptom is aggrevating to need operation or the paralysis is aggrevated

Multiple injection patients (over two times)

The allergic history to injection (dye, steroid, anesthetic agents and so on)

Contraindication of hyaluronidase

VAS, visual analog scale.

ing the corticosteroid and anesthetic agents directly into
the compressed nerve, causing radiculopathy. The efficacy
of SNRB as a definitive treatment option is controversial,
but many authors have stated that SNRB is an effective
treatment option for lumbar radiculopathy [1,2].

SNRBs include both the corticosteroid that inhibits the
synthesis and release of inflammatory precursor materi-
als and the anesthetic agents that inhibit the transmission
of nociceptive signals. However, the details of the general
mechanism by which SNRB provides relief remain un-
clear [3]. The duration of symptom relief is variable, but
it is often too short for these interventions to provide ef-
fective treatment. Pfirrmann et al. [4] concluded that the
early response to the procedure does not predict its effect
two weeks later.

In spite of the rare potential risks of injecting hyaluron-
idase into spinal vessels or the intra-thecal space, it is
commonly and safely used as joint space substitute in the
clinical field where it reduce swelling, fibrosis, and edema
from trauma [5].

The purpose of this study was to determine the ability
of hyaluronidase to provide longer lasting pain relief as
well as its ability to reduce rebound pain.

Materials and Methods

1. Design

After obtaining informed, written consent, the patients
were enrolled in the study, which was approved by the In-
stitutional Review Board. A double-blinded, prospective,
randomized, and controlled clinical trial was conducted
comparing SNRBs with and without hyaluronidase. This
trial was set up as a parallel group study and used equal
randomization, 1:1, for the two groups. With a two-sided
5% significance level and a power of 80%, a sample size

of 126 patients per group was necessary, given the antici-
pated dropout rate of 10%.

2. Subjects

Patients who were evaluated at the Orthopedic Depart-
ment of our hospital, between March 2004 and March
2012 with radicular pain in the presence of radiographi-
cally confirmed lumbar spinal stenosis and lumbar disk
herniation were recruited for the study. Native and post-
operative radiculopathies were included in this study
as well. If the radicular pain was bilateral, the side with
more severe pain was selected, and the injection was
given regardless of the symptom durations. All of the
patients were informed of the analgesic, which is not an
opioid, before the injection, and the injection therapy
was received for the first time in all of the patients. The
imaging findings were diagnosed and confirmed by two
radiologists and two orthopedic surgeons. The proce-
dures were explained to all patients, and written consent
was received from the patients. The patients and surgeons
did not know to which group each patient belonged. The
inclusion and exclusion criteria are shown in Table 1.

3. Methods

1) Patient selection

Fig. 1 shows overall trial design and patient participation.
A total of 252 patients were randomly divided into two
groups, the control (C) and hyaluronidase (H) groups, by
a blinded senior resident and circulating nurse with no
other involvement in this study. The sequence was gener-
ated by the process of minimization. The details of the se-
ries were unknown to any of the investigators. Even after
injection, the investigators had no knowledge of which
patient was in group C or group H. After finishing the
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| Assessed for eligibility (n=350) |

Excluded (n=57)
* Not meeting inclusion criteria (n=49)
- Secondary gain (n=20)

- Needing operation (n=5)

- Multiple injection (n=22)

- CIx of hyaluronidase (n=2)
* Declined to participate (n=8)

Y

Randomized (n=293)

Y

Allocated to intervention (n=147)
- Received allocated intervention (n=147)

Y
| Lost to follow-up (n=21) |

Y
| Analyzed (n=126) |

Fig. 1. Flow diagram showing the procedure used in the study.

last evaluation, the blinded researcher obtained the out-
come and the group assignments, and then he analyzed
the data.

Group C received triamcinolone 1 mL (40 mg/mL,
Triam injection, Dong-kwang Pharm Co., Seoul, Korea),
025% bupivacaine 1 mL, and normal saline 1 mL and
group H received triamcinolone 1 mL, 0.25% bupivacaine
1 mL, normal saline 1 mL and hyaluronidase 1,500 IU.
The medications were mixed by the circulating nurse and
the contents of the injection were not shared with the
patient or the physician performing the SNRB. Care was
taken to ensure all of the injections were performed in as
much of an identical manner as possible. The two groups
were followed to determine the degree and the duration
of pain relief. The patients were recommended not to use
analgesics, physical therapy, or any other pain relieving
interventions for at least three months following their
SNRB. If the pain worsened during the follow-up period
and intervention was required, an oral steroid (triam-
cinolone 2 mg) was prescribed. Failure in treatment was
defined as continuous pain requiring intervention or to
the extent the patient had to request additional injections
or surgery.

Y

Allocated to intervention (n=146)
- Received allocated intervention (n=146)

Y
| Lost to follow-up (n=20) |

Y
| Analyzed (n=126) |

2) The procedure

All SNRBs were performed as outpatient procedures
without premedication. The patient was set in the prone
position on an X-ray table and the injection site was
prepped and draped in the standard sterile manner. The
puncture point was determined by obtaining an oblique
fluoroscopic view of a specific spinal nerve root such
that the apex of the superior articular process of the
ipsisegmental zygapophyseal joint pointed directly up-
ward towards the target pedicle. The skin was injected
with 2% lidocaine and a 23-gauge spinal needle was used
for the SNRB after fluoroscopic localization. Under re-
peated fluoroscopic screening, the needle was advanced
slowly towards the base of the pedicle until could not
be advanced farther due to bony contact. The objective
was to reproduce the patient’s pain by striking the nerve.
Concordance between the evoked pain and the patient’s
accustomed pain was taken as the cardinal indication.
Once the needle was in the correct position, the contrast
medium (Iohexol, Omnipaque GE Healthcare Ireland,
Cork, Ireland; 300 mg/mL) injection was made to verify
the correct placement of the needle. Approximately 0.8
mL of the contrast medium was injected slowly under a
direct visualization to indicate the direction and extent
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Table 2. General epidemiological characteristics of patients

Variable
Age 61.299 (15.841)
Body weight (kg) 60.78 (10.2)
Height (cm) 163.559 (53.028)
Sex
Female 84 (67.7)
Male 41(32.3)
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x2tor (p-value)

62.286 (13.271) —0.5377(0.592)
61.984 (11.29) —0.8917(0.374)
162.837 (8.154) 0.1517(0.880)
0.002" (0.965)

85(67.5)

41 (32.5)

Values are presented as meansstandard deviation or number (%).

H group, regimen consist of triamcinolone 1 mL+0.5% bupivacaine 1 mL+hyaluronidase 1,500 IU+normal saline 1 mL; C group, regimen consist of

triamcinolone 1 mL+0.5% bupivacaine 1 mL+normal saline 1 mL.
“Result of two sample ¢-test; "Result of chi-square test.

of spreading of the solutions that will subsequently be in-
jected. Once an appropriate dispersal of contrast medium
was established, the syringe containing the contrast me-
dium was replaced with one containing the appropriate
medication (group C vs. group H).

3) Evaluation

The treating spine surgeon was blinded to the medication
throughout the entire period of the study. Preoperative
evaluation included the visual analogue scale (VAS) for

. Group
] IcC
87 TH

VAS (mean=1SE)

14 T T T T T T
Preop 2week 4 week 6week 8week 12 week

Time

pain and the Oswestry disability index (ODI) for func-
tion, and it was supervised by a senior resident in the
waiting room before the injection procedure. Follow-
up evaluation included documentation of the VAS and
examination for any complications at 2, 4, 6, 8, and 12
weeks. Post-injection ODI was obtained at 12 weeks after
the procedure. We used an analysis of repeated measure
two-factor analysis. The SPSS ver. 14.0 (SPSS Inc., Chi-
cago, IL, USA) statistics program for Windows was used
for all analysis. A p-value of less than or equal to 0.05 was
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Fig. 2. Plots for VAS and ODI variables by time and group. Preop, preoperative; C, control; H, hyaluronidase; VAS, visual analog scale;

0DI, Oswestry disability index; SE, standard error.
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Table 3. Result of repeated measure two factor analysis for VAS and ODI in both group
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2.189(0.974)
2.476 (1.257)

2.213(0.87) 3.992 (1.394) 3.331(1.12) 2.945 (1.041)
2.444(1.632)

2.421(0.941)

7.63(1.214)
7.635(1.25)

C group

2.913(1.213)

2.302 (1.566)

H group
oDl

3.517(0.062)

1.841(0.176)

1534.286 (0.000)"

1)>6)"!

11.079 (3.644)
9.825 (4.639)

23.331(4.716)

C group

23.31(5.112)
VAS, visual analog scale; ODI, Oswestry disability index; SD, standard deviation.

“Statistically significant with p<0.05; "Multiple comparison result by contrast.

H group

considered to be statistically significant.

Results

A total of 252 patients completed the procedure and
the 12 weeks of follow-up included 126 patients in each
group. There was no significant difference in age, gender
ratio, body weight or height between the two groups (all
p-values>0.05) (Table 2).

Fig. 2 is the graph showing the change of VAS and
ODI at each period in the two groups. In group H, VAS
decreased from 2 weeks and was maintained thereafter,
and in group C, VAS decreased at 2 weeks, then increased
over weeks 2-4, and then decreased thereafter. The
change of time-group in each group had statistical sig-
nificance (p=0.000) (Table 3). In terms of ODI, there was
a significant reduction at week 12 after the injection in
both groups (Fig. 2). The difference between the groups
for time-group was not statistically significant (p=0.062)
(Table 3).

Discussion

SNRBs can be used for both diagnostic and therapeu-
tic purposes. Diagnostically, they can determine which
amount of patient’s pain is due to the individual’s spinal
root [6-10]. Furthermore, many authors have reported
that SNRB can provide symptomatic relief for patients
who have acute or chronic low back pain associated with
leg radiculopathy [2,11-15]. Goebert et al. [16] reported
that one cause of low back pain and radiculopathy is in-
flammation around the nerve root. This supports the idea
that a targeted steroid and procaine around the nerve
root may be an effective treatment for the low back pain
and radiculopathy.

The anti-inflammatory properties of corticosteroid are
also well known [17]. Their local application is consid-
ered to relieve reversible inflammatory changes or pro-
cesses, such as vascular congestion related to mechanical
obstruction [17,18]. It has been shown that most disc
herniation gradually resorbs on its own [19]. Therefore,
in the treatment of patients with intractable radicular
pain, the use of therapeutic SNRB to deliver corticoste-
roids locally appears to be rational [2]. The objective of
the therapeutic SNRB is not to “cure” the patient by in-
terfering with the pathogenetic factors responsible for the
sciatica, but rather to provide temporary relief from peak
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pain during the time required for the spontaneous resolu-
tion of the radiculopathy [4].

In the well-selected patients, SNRB routinely provides
near-complete pain relief for at least 2-3 days. Symptom
recurrence was experienced by approximately 35% of the
patients within 2 weeks. Some authors have reported that
the mean time to symptom recurrence was approximately
2 months after injection, and no recurrences occurred
after 9 or more months of relief. Both Ridley et al. [20]
and Carette et al. [21] stated that SNRB in patients with
herniated intervertebral discs were effective after two
weeks, but did not have a lasting effect. McLain et al. [22]
reported that transforaminal epidural steroid injections
showed long-term pain relief in only 25%-57% of the
subjects and in 50%-75% of subjects who showed tempo-
rary relief of their symptoms. Similarly, Buttermann [23]
stated that 45%-50% of the patients’ pain recurred at 3
months after epidural injections. One potential reason for
the limited duration of the steroids’ effect is that steroids
do not significantly affect the processes occurring in the
latter stages of inflammations such fibrocyte proliferation,
collagen deposition, and cicatrization around the nerve
roots [24]. In this study, the pain also recurred during the
two to four week period after injection.

Hyaluronidase is a water-soluble enzyme prepared
from mammalian testes or intestines. It has been used
extensively in various clinical fields to render tissues
more permeable to fluids such as hypodermoclysis, local
anesthetics, or radio-opaque dyes. It has been shown to
improve absorption of pleural, peritoneal, or joint effu-
sions and to reduce swelling, fibrosis, and edema from
trauma [5]. The mechanism action postulated for the
therapeutic efficacy of hyaluronidase is the hydrolysis
of the glycosaminic bonds of hyaluronic acid and other
mucopolysaccharides of the connective tissue. This may
be particularly important for patients with fibrous tis-
sue deposition around injured nerve roots, which causes
ongoing compression, limited mobility of the nerves, and
restricted blood circulation [25,26]. This scar tissue can
also limit the diffusion of drugs, thereby limiting the ef-
ficacy of the injection [27].

Hyaluronidase is a drug that has been tested to be ca-
pable of overcoming the limited duration and effects of
steroid injections [28]. Kim et al. [28] found an additional
effect of hyaluronidase in lumbar epidural injections for
patients with pain attributable to a disc herniation. They
reported an extension in the duration of pain relief and

improvement in short term subjective functional out-
comes.

This study was limited by the small sample size and
limited duration of the follow-ups. However, it serves
as an important result showing the therapeutic effect of
this enzyme through spinal injection. Further studies
are needed to determine the optimal patient population,
dosage, and long term efficacy, as well as to obtain more
information on potential side effects.

Conclusions

The rebound pain that occurred 2-4 weeks after the rou-
tine SNRB regimen (triamcinolone, lidocaine, bupiva-
caine cocktail) could be significantly reduced by adding
hyaluronidase to the regimen. However, there was no
significant change, despite the addition of hyaluronidase,
on pain or ODI 3 months after the injection.
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